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The mental foramen has been reported to vary in position in different ethnic groups. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] The mental bundle can be traumatized during surgical procedures, such as periapical surgery, extraction of impacted teeth, enucleation of cyst or tumor, and so on, resulting in paresthesia or anesthesia in the area innervated by the nerve. Knowing the site of the mental foramen allows for accurate delivery of local anesthesia of terminal incisive branches of the inferior alveolar nerve. 2 It also aids in interpreting anatomical landmarks in oral pathology and forensics. 5 Although it is often possible to identify the mental foramen radiographically, knowing the normal range of possible locations is essential. The location of the mental foramen has been studied in different populations. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Studies by Moiseiwtsch in a North American white population, 1 Fishel et al, 12 and Olasoji et al in Northern Nigerian adults 9 have shown that the most common location of the mental foramen to be between the first and second premolars. However, studies performed in other populations such as Malays, 5 Asian Indians, 5 Kenyan Africans, 8 and Saudis 7 have indicated that the mental foramen was most commonly positioned in line with the second premolar tooth. The purpose of this study was to investigate the position of the mental foramen in a Moroccan population.
Materials and Methods
The survey was a descriptive cross-sectional study to identify the position of the mental foramen in relation to the apices of the teeth in panoramic radiographs. A total of 794 panoramic radiographs examined in this study were taken by the same practitioner and a single panoramic radiographic machine (Orthophos XG5, Sirona Dental Systems GmbH, Bensheim, Germany) from December 2008 to August 2010 in a private dental office in Marrakech, Morocco. Of the 794 panoramic radiographs, 377 met the inclusion criteria for at least one side. Six hundred two mental foramina were evaluated (292 on the right side and 310 on the left side). The age of the patients ranged from 18.2 to 63.9 years.
The exclusion criteria were non-visualization of the mental foramen, presence of missing teeth between the two first mandibular molars, incomplete eruptions of permanent teeth, the presence of severe crowding or spacing between the two first mandibular molars, the presence of radiolucent lesions between the first mandibular molars on both sides, a history of orthodontic treatment, and being under 18 years of age.
The mental foramen was located as a radiolucency that could be traced by following the mandibular canal. The method of evaluation was adopted from Green, 3 who related the position of the foramen to the teeth, and Ngeow
Position of the mental foramen in a Moroccan population: A radiographic study and Yuzawati. 4 All of the radiograph were assessed on a standard radiographic light view box. The edge of a ruler was used to identify the longitudinal axis of the nearest tooth, and the position of the mental foramen was recorded relative to the axis. The position of the foramen was recorded relative to the adjacent mandibular teeth as follows: (1) anterior to the apex of the first premolar, (2) at the apex of the first premolar, (3) between the apices of the first and second premolar, (4) at the apex of the second premolar, (5) between the apices of the second premolar and the first molar, or (6) at the mesial half of the first molar (Figs. 1-4) .
After evaluation of each panoramic radiograph, the position of the mental foramen on each side was recorded. The location of the mental foramen was reported on the basis of gender and symmetry or asymmetry. In this study symmetry means that the mandibular foramina on both sides have the same anteroposterior position relative to the teeth. Data were then inputted to SPSS 10.0 software (SPSS Inc., Chicago, IL, USA) and Pearson's χ 2 and
Fisher's exact tests were applied to determine the associations. p⁄0.05 was taken to indicate statistical significance.
Results
Of the 377 panoramic radiographs, 161 were of males and 216 of females. The most common position of the mental foramen in this study group was in line with the longitudinal axis of the second premolar (position 4) for both genders (65.6% for males and 60.6% for females) and both sides (62.3% for the right side and 63.3% for the left side), followed by position 3 (in line with the longitudinal axis of the second premolar) (26.2% for males and 32.9% for females; 29.8% for the right side and 30.3% for the left side) ( Table 1) .
The mental foramina were symmetrically located in 79% of cases (Table 2) . No statistically significant differences were seen between males and females in symmetry and asymmetry of the mental foramen position (p¤0.05).
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Discussion
Knowing the site of the mental foramen allows for accurate delivery of local anesthesia for dental procedures and the avoidance of damage to the nerve in surgical procedures. It also aids in interpreting anatomical landmarks in oral pathology and forensics. 5 In our series of 377 panoramic radiographs, the most common position for the mental foramen was in line with the second premolar in 62.7%, followed by between the first and second premolars in 30%; thus these two positions accounted for 92.7% of the cases.
Our results were in accordance with previous studies in other populations showing that the most common location for the mental foramen is in a position aligned with the second premolar, followed by a position between the first and second mandibular premolars. 4, 6, 8, [13] [14] [15] [16] However, in other populations, the mental foramen was most commonly positioned between the first and second premolar tooth. 1, 2, 7, 9, 12 Koppe compared the position of the mental foramen in three populations (Chinese, European, and Indian), and found that it was in line with the axis of the second premolar in the Chinese population and between the first and second premolar in the European and Indian populations. 10 According to our study, the mental foramina were usually symmetrically located on both sides. Oguz and Bozkir studied the location of mental foramina in dried human mandibles of Turkish young adult males. The authors demonstrated that the mental foramen was located below the root of the second premolar in 61.76% on the right sides and 50% on the left sides of the mandibles, and the foramen was present between the roots of the first and second premolars in 38.2% on the right and in 50% on the left. 17 Mbajiorgu et al demonstrated that the position percentage of the mental foramen was highest below the lower second premolar tooth on the right side and posterior to it on the left side among black Zimbabweans.
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Panoramic radiographs were used in this study because the mental foramen was seen more consistently on the wide field of view in panoramic radiographs of the mandible than on periapical radiographs.
2 Philips et al demonstrated that the size of the foramen on panoramic radiographs was slightly larger than that reported on periapical radiographs, but they stated that the horizontal position of the mental foramen on panoramic radiographs generally agreed with the position reported on periapical radiographs. 18 The weakness of our study is the use of panoramic radiographs for localization of the mental foramen instead of the use of an anatomic study on skulls, given that Philips et al 18 stated that panoramic radiographs showed a greater displacement of the foramen compared with anatomical measurements; however, the difference in the horizontal position found by the two methods was not statistically significant. Further anatomical studies using skulls should be conducted in a Moroccan population.
